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(57) Abstract: 

PROBLEM TO BE SOLVED: To improve access 
efficiency to a main memory by limiting access to an 
outside main memory in a microprocessor having a cache 
memory. 

SOLUTION: This information processor is provided with 
instruction fetch parts 410 and 411 for fetching both 
instruction systems at the sequential side and target 
side of a branch instruction, cache controlling parts 54 
and 56 for fetching instructions from a cache memory 52 
or a main memory 64 in response to a fetch request from 
the instruction fetch part, a memory bus access part 60 
for performing access to a main memory, and instruction 
buffers 470 and 471 for holding the fetched 
instructions. Moreover, this information processor is 
provided with branch predicting parts 430 and 431 for 
operating the branch prediction of the branch 
instruction stored in the instruction buffer prior to 
the execution of the branch instruction. When the branch 
direction of the branch instruction is uncertain, the 
cache controlling parts 54 and 56 control the memory bus 



access to the main memory 52 after cache miss. 
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(54) Hm®&fH *V>y->3.5XUfc»©^ ; 6'JA*X7^-feX»liI^ 



[9HS1 *^yi/x**y£^£^f:?n7 , a-t:-y-9- 

^ry-z-v/Hlt^-^-y l-{I<9ifcT^Jc?W;fr£7x 7 
*"$-***7x«yf*410.411fc. ^ivfaBffe 
00 7 x y f^SCCS LT * -V "/ 5" a * * 'J 52 & fc li> 
4 y^^U64A^^5r7x-xf-ri. d f-V7>'^Si|« 
54.564; . V**U'V0>7$'-fe**ff'3.X*y'<* 

7T 470.471fc**t*. EC. 7TdSlftS 
til. ^«^<0#«HHB* ^*W^<O^Kjfeff btff 
3^lg^f!|g|5430,431£:frU ^-v •f^*lll»*54,56 

y ^ ^ y t y A7r ? -t7* { pn$ai) . 
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Mn&G&ftvMm? * ■* tthtifir? x 7*&k , 

•y i/x> 'J itzlt* Jy^^V 7x7 *1" 
£ff-3.rf*yA*x77-fe7S5k. fiK7x7tUw^ 

7 r t fc*****««aBfcBn 
x, MiE^y^y^^y^^-fe**^- 

>J /v.^ * >J T 7 -fe 7. £ f? -3 T ft-fr 7 x v f- £ 
Lfc*£H> ^* 1 J^*777-te7?:tr^^t'^ 

nb^x-^y x 7*£-+±t£ - 1 £tt»ti-*ffi 

[M*iS4]«*JaiC«^. 
W<n$i'$%W<?Ml3£ ? x 7 rth&n? x 7*$ k s 

BiiiE^7 x yi-m^7 x ^f-KSKjesu-c^f-v 

•y "✓.a.** 'J ££fi>M V^tU *^^Sr7x 7*1" 
S*.r7^$P?gBk. mW-f^*'JW?« 

'J'** 7*7*7.85^ fi?ifi7x 7* UrtfH* 
tlBWlWW 7 r k t#**«*8«WK:8^ 

fc £>7 =E y ^7 7 -fe 7 £tf frftV vCfrfr7 x 7 * £ + 



t >jytt77*7£fi^k^ffik1"l>ffi«*I£ 

a. 

[||*«6]|l**5fc8VvC. 

h Lfc** y 7 x 7 * L-t » WE**>< * 7 7 tts 
fc>rf k fc^k-fiflfflttSSKil. 

^fiiie^-^^H^t^-^y Hffl^vfft 

■fSflHIBSIia. 
[0001] 

Sc0ffl$gffiSv7f ixCfctf &$*6<)ft7 * y '<*7* 
[0002] 

fttffft. *«fa-I*. ffH^**W'(7n7 , a 
-fev-t <4fclifflfR»a§3fi) (±> 5tlW4^J^* 

r- #'f£±1"l> - k < L • ft^i^^S 
-B|S<,t||fljL-7h^ff^^^C^^ 

[00 0 3] ***>**»iB6jfc.-t«.fc»C» h 
fflfSr^I k i^-^ y is* tvm&m k <7)M*W^^ 
Wfc*tt, CPUj^iSCi8H*7x7*g#£SiJt 
T CPUrt02O(7)^^"7 7 7t^n.-fn.^Sfrtl> 

■C*->t i> . ^^rS^Ll.ife^iJ^^^'7 7 rt: 

[0004] vf ^nrn-fe-yirC*4CPU 
14. «*7x'yf-t«3«tt*fe»fc. *A'7^x^ ; E: 
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ittfPft -?%tfmztix^mm*4 y** y* 1 
tMuyuy+Mtfr) zm-&<r>x\ **y*^ 

tt. ^yyufcrti/t^-fx^ya^x 

<0tfr*£ 7 i'?f L. -/ 7 r Cffittti fc#£* 
^i/x^yfctt&lfrf*. 
[0005] 

y*fc^7x ****** y^T?***:^ 

4fc{4i/-^y^ j c/H^)***^'f 
[0 0 0 6] *^J1WSW{4. jfiffSr^t'J^ 

s^fct^tbs. 

[0007] 

jSgLT**^***y*fc***4 y ** y *'*** 
t7x»f^-**+»^*«»*k- *>fy**y^ 

U «E^»^ IMiM«Mr4W>»«*l*I 

tx. 1*1^4 y^y^^y^r?***^ 
[0008] mmm^^x . 4 •) i *> 

(c. **^a#JW»»4. ^MfcM«)**f«*rt«)* 
t y * 'J ><*7 7 -fc7 £ff ot <r*7 x -y * £ff 



[0009] BP*>. « 1 K» ^«#^<^' l S^«!Wl 6 l* i 
owe # A- •/ y x 5 7 Lfc«^tt. * * 'J 

•yf-fe+jtf*. *W2»W*fttt^ Sf-Y-yi/aWW 
{4, p<*yyUT7-fe7$rff-3-C#^7x7f-rfT0. 

df a- 7 i^x 5 *f£fc7* y^7T7 

*fe X £r IrF^T^* & * 

[00 1 03 JJE^lBKfewC, ±0SfiU«2« 

fc 7 yx$PSM4, fti^^tf^W^*^ 
-7y^;l/IIfc*>2.i§£T\ 9-VvVW>M& 
v >T*-r 7 yx $7*gr Lfc*&«, 
±x&rtob»?Mt? x 7 . WM(0 
*§£t4, af*7^A*«Wt. 7*y^777-fe7£tr 

(M»i§-£t'*> -> T 7 y is * JHfc>#4rtZO WC -V 
^■7x7f-^fi : 3. i/-^ry^ j r/HiJw^7x7^ 

[00113 JJEOBW£iSltt-6fc*>C. 
coffl!lB*4. ^ua^ov-^yy^/Hii7-^7Mi 

co ^^[jOM*Sr7x7^tl>^7x7f-gBi:, # 
^ty ^/c«4^< Ay^i 1?^%* 7x7 

yA'xr^-fexgfSi:, 7x-yf-Lfc**t«M-*** 
a* 7 7 r fc £#1"!>ffi $*MS!S£fc | ' v t . «B^< 
7 7r icffitt^itS^ttflr*^*^**^***^ 

Y.y^iXUW^'J ^'7T ? •fexStr** WCA 

xl/i^^ * yA**r?-fe*£ff 5 - fc ^IWlfc't*. 
[00 1 23 UB^BBt iWf . »««SflW>»«* 
Iflj^llr^fcowrw*, ^/yxSXf&O^y^* 
r^-feX&ffa-fc^O, ^*'J^X<0h574 77 

{4. ffiffl^itSA^^t'fcl)^'. ^^7^x57 

f^)^^yA'xr7-fe7i4±ffiWK«it-ti>« # 

CtSttSft.-r ^SBSHrtt'. ^<7 7 rWJ7x 
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[0013] 

[mvmmxm) ot. Mwz&wkixxmng 
i o o 1 4 1 hi *m<om&w&MWzmi® 

U40fc. *wi'j.**V3--vt5 0b. 

o frh-mtf* rm-h o , =e 6 2 £ 

[00 15] CPU4 0(4. lfr<££T3-FLT*<Offe 
*. 01C7P**lfcCPU4Oli. ^#^^-^>- 

0. 4 1 lfefrt*. CPU40(4. *s-*VX 

A',7?470, 47l£*U Sl^^'v7T<^ 
^c?)9*>. *i/?*4 8rB«S*ufe»B*W t * 
7*3-^4 9C«*&Stl6. ■teV7*4 8<0»»i, « 
^i^rtMrfWtfWHWJ-S 4 3 0. S 4 3 lfcft 

[0016] fa-HStutaWHi. ^ 

ffgP4 914, iWhWW>»«Jfer Fk^lWBS 1 2 
(StB7l«l/X4«*4 6fcft*W-6. awrKv^fe 
j£«4 6(4. *0>a*jfe7Fl'.*ffi*S 1 2(Cf^T. 

«-«*r f^a i o*4i£U asfcrpv*'^? 

t 4 5 tcWW-* . 4HS*r F VA* v y r 4 5 (4 . * 

jfeT F VX£ . *tf)fttf)#£7 x -yf-WfcftKfiMH" 
S. WC. 3»7FVXA* 7 7T4 4t4. v-^f 

[00 17]#fr7x»**4 10. 4 1114. til-f 
ft7Fl'7.3$^B4 2 0, 4 2 1^frt-&» TFVX3I 
«*4 2 0, 4 2 1fctt, a«|frHVX/<»7T4 4 
^^yy^/HlOTHWAlA 5 , #«5fc7FV 

#\ * IT . *M**fif»4 9 j&»fc«*fcff0)*S*£j£t 

*ifc7 F UX^ * y ^x y * U v F 5 0 fc A* 

7x7 f-fi* s 2 o t mzmatih . #*7 x 7 

4 1 0 . 4 1 1(4. **3lfr»4 9*»fc£»3*l*#« 
«jgf§#S10tc(ESl/C -** ! y-^>->^^» 
^7x*/mi, flS** 1 *-*** MW>**7* 



^7 x >y *i««i*WSea»«7* ,J 7 1 -/ 

S2 0tcaSttLT. JfV7Xx^ ; e , JJ--7 Ffc*£ 
I). 

[0 018] df+7V'x^^yj--7F5 0{4. 
^a^'J5 2k» ^-r^A«fP»54, 5 6«Tf 
ft. *Y7^M««5 4. 5 6 J4. #*7x-»**4 
10, 4 1 l*»fc<07x7?-B*S2OfciS*l/C*Mr 
•yi/a^ty 5 2£*:14^ V^ty 64*»fc#**7 

, Jh ^_^y^^;HBIIt^-y7hffli0^7x7^® 

t^ft. df-vy^x«0«S5 4, 5 6(4. ^A-v^x* 
*y 5 2KttLT7FUXAD£4*TlfiM* , £7x>yf- 

^.yx^^'J 5 2*^-en^fL^ J f-V7^xSiJ 
$$54, 5 6£®t£ft.2>. 
[00 19] ^^7i/x$lJ»54, 56(4.7x7 
-J-S^S 2 0 KJEgLT3-¥ 7 xx-XfJ HiW7x7 
*LfclS*, Jf-f 7Vxh7FL^*^t4. W17 
*Lfc*fr*» *Mi*4#4rAy7r470. 47 it 
{*&LTt&Jfrt&. df-v-y^xiH«S5 4. 5 6(4. * 
ryy^XU^Ii. ^•l.r/Wa'yXA^o 
T. .?M V** D 6 4*»fe*^S 7x7W 4-5 X*. 

a. fit. ^BiwfflMiwctt, £»^*y^<xr^* 

[0 0 20] ^^y^"X77-fe7g|56 0{4. 
yAX62S:^fC^W y^t'J 6 4C«»S<t. 
yA'x6 2O0J«EP^ffV\ Jff/^W54, 5 6 
frt><n*4 y***) 6 4^<7)7x 7^S*K^L-Ts 

^^yAxr^-fexstf^. ^-fy^ : £y6 4*^7x 

54, 56tCtt»$tl. ff«t*«*^'5'7r470, 
4 7 UcfBttSiiStSt. ^^7y^t , J52tt 

[0021] Jff7J/**JW54, 5 6(4. 7x7f- 

m.ms2wzmLx. ^visxtmsi*** 

^7x 7 fUK p{^y/-<x77-fexfC^-fy 

64A 1 £fSp^£7x7-^LfcA\ ^V44^7x 
. y f-^+itL^tootcO^Tji^nti^-S 2 2 M 

I5tft7 F WX8HRW4 2 0, 42 1 . 
[0022] 0lcOffif8»l5l4, CPU4 0WK# 
^»]a!4 3 0, 43 1 ZGth . Z<7)ftt& : fM®4 3 
0. 4 3 1(4. *r*Ky7Tfc*BtflSix*** 3 -F# 
«i-64HK : Hit-/bS3 0. S 3 2<cffot. 
x7^$^/c^^^^ai«rffv\ *«f«WB 
S430, S4 3 1*aS7FU^a«ffl4 20. 42 
Hzmkti. 7FVX®R9!4 20, 4 2 1(4. 7x 
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7 s 2 o c , ^m^mmrn. ? * * 

[ 0 0 2 3 1 H 1 K*SftfcflHB8WKBi. rx7/U 

#4tfd k ? -7* 7 h W*MM*W k 7i7fU 
7 T 4 7 0 . 4 7 1 fcB*W-6 . trtPtto*? 

i)K «t^A.y7r4 7 0, 4 7 lfcfflA3*l*. ft-J 

[0024] JElc, 12 1 t*§tutffi«>PSaitt- * 
mmU43 0, 4 31fcJ:-9t7x'rf-$< , lfc*4W> 
4H!t*»Mf^ ** : Pffl*SSS4 30. S4 31KJ6 

tt.^77r470, 4 7ic0-^^$rr3 

f>tfiH*£7x7?-U #ir»^*tyhLfc*&tt, * 

<7)7 x 7 f - Lfc**fc**'< CffittL, * * ' y ^ 
x 5 7 , .* * 'J A*7 7 * *» 6 0 £.* =6 'J 

£7x -yf-f 

[0 0 2 6] U&» Write, df-^ y^x^^Ua-'yh 

* -j A-7 6 2 », *<^fflflaHfcrci< 

i:^^«jA*76 2^)h77>f 77#$*U /^U^ 

fc»*tyKX6 2A^>7?-fe**ttfc»<"**fc« W 
* If WttfSN&t -5 7 x 7?- £ * 4 >^ * 'J 

[0027] #m<r)mm&tiV&* J r ■v t S3MW& 
54, 56fcL gBttSSl*). ^^StTV^^* 

cr;^ 'J M^7^*^*ff* i flr^"C**7x -y f-fc+Jt 

[0028] Kiwwtwttt. mtfwm-c^^ 

^fcowtii. _L£tf>** -y ^SX^^t 'Ja'77 



BdaWHrcfc*. fit, 4HH«*n*w>#*fcw 

tti. -y ~> J- 5*tMC>* y A**77-fc***0 . 
[00291 *2 (DgtmX'ii, MIftfflitoV*'-* 

. y sol 5**8*: fo^t'JW?*^ 
^■KO^-C^-vyvxS^SriBC: Lifc*£li. Wf! 
-y^xS7^bT^ ; £U^77^-fe78a^^i. * 

oA*taart-*7i« vxcrfo^tf-^^x** -y ^ 

^t';5 2C7x-yf-$fLl)<0T, v-7y 

^t'JA*76 2<0b57-f v^^TcWifttOo 
7^-fe7$ri i F^r7l>. 

[0030] m<nmmmt ixu. 

crMt. ^f^'yv-xt >y hUw^W^#^A-.y7rC 
t&tflL^ ^^•y i Vx5^L/ife^ : E , Jy^77-feX{«T 
^(C** 7 x -y f-* +± U , #«**W6 1 

fttfdi^JCt*. Wtif^7x7f-tfc 
^*^^>y->x^*ytiE»§nT^I>|5S0. rx7 
;^7 x 7 f-^C i 0 , WOOIO^^ 7 'J7x-/f 
UC**r^ 7 r (Cftim « 

MV)j<Z7?**Z'<toVX\ *V)XZM>79 
■tzmZTtfZZbtfX'Zh. 
[OO3l 3 02(±s 4^7Vx$iP^7n7 7Elt" 

*>*. fflatJtao. cpu4o*»fe7xvf««s2 

0B*», 7x7f-7Fl^XS2 0Afc^i>S I f)iffl#S2 
OCk«fcfl»S*l*. 7P^S20At±df^-y^a 
j(ty5 2eft»$il.*k*{C. A'777-fe77h'l^7 

OAk**M«WllS2 0Cktt. AX7^^7S5fi| 

®g!57 0{C«^^l>. 
[00 3 2] y<777-feXSS^«l570(i. 

CiW* 7^t7 MMSk . atMRS 2 
OCk, 3S«^-7y^-v^Hffl*^-^ y Hi^^r 
-^^ik'fciBtT, **yA*777*7£g#t!.rt 3 
?Sft»fc«tt*. A'7s77-fe7SSW^H57 0 
li. **>¥!I5£8**. A'77^^7^fi^S7 1 k L 

m^s 7 o ^jaMiw 8 fctttM-* . 

[0033] m<?W\%.X'** y yN'777-feT.^^k 
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^r^-fexr Hvxfia*«7 2(cww«*s7 5$awj 

LT, {£8lT^I>7xy^7KV7.£:lh}j£-£S. * 

*%£(4, A^r^-tx«i»*7 4tt. ^tv^^ 

[0 0 34] ^ty/ttT^-feXlCJEgb'T, ^4 ^ 
tU6 4*^r-^^3gffi^^t^ti. tW9±* 

»fl»S7 7*WIU **ifclBSl/C. 
^Tff -f s 7 4 £ aW^I^S 7 8 dfft^-f !> . 

7:7-fe7,^i-stS7 0£1£->T, ^Ht*/yj.^ 

i V f-ifcW)S57jiM8^S2 2^, CPUcO^ 

[00 3 5] ^MJoCtyi^x-yf-Sfttafe^**- 

ill t Mz, ffe^W7TCM8tt3ft*. 
[0036] KIT, JdEWW U *2 , S63tf>£ttWfc 
fe^^yA^?^^^^^^^ 
HT. Wflt*. 

[ o o 3 7 ] 03ii, UEom nmmzmzfi* 
(i-i) ± h tommtttf*-? v b iai^ 

■feXUt^7x>y^^7-t*. 
(1-2) ^^^MT'C'^^^SJKtSJ*^-^^^^^ 
«||<9i§£Cl4, ?-y-'^l^7i7f 
{4 » tfc*. 

■feXfc WrV>. £2C, ^^lrJl*l^7i7 

f-ii. #****J'*5*mcus^ **y><*7 

Lt^7 x -y-f Sr^Ti" & . 
(2) #«^Ottil^ffl#^btV>Sl*&fcl4, ^i- 

y 7 MB) *>»*A*7 x-y^-TS. *<0«*tt« 

[0038] elwsi o , * i tfMWWCJi. mm 



Y , / x a $X^<*yA*x7?*Xt48ljhL't, 
fc$r**Nfitttf>*v >ft*7 x +<r>tz)txr>j< * y a'xt 

Lfc*&ti. ^■C7x-y^?ttfc^4tfe^A*.y7T 
rtfcftttStu fSr^7x-yJ-(4^7-T&. 
[0039] *fc» ^7x7fW10, 
7 HI/ Xlftg|54 2 0. 4 2 1 (4 , 7 x >y -?-#£7 

ty^T^-fe^trff •»Tsfi»0rtMW>7 x -yf-SrfT 
y 5 2CtS*l , jStl?». 

[0040] 0414, «i<^i«wfeafttfc*2«se 

jMsWfc*J*tiifii^7x'yf^)IW*'J<tH*'t*>*. 0 
«KiBot*<0«^7x'yf-«tt^*tt*t4. ^2£7) 

satw«4. 

(1) ^^co*^W«iSttV^^*^C«4, 
(1-1) «»0)4WftTOi2rffla { 9 -?v b fflJ^^r 
£14, $51 >—^yy- J r;HRl^^7x-y^-(4, Iro 

t, ^7x-y^-^7i-i». *2c. *-y-yMM> 

(l-2)^ne^Hfft'^«7ai^i6]*^-y" 
IBW^{CJ4, Hit, MK>»*7x7f 
(4 «^^f^^>x5XfrSiLfcfe. 

-feX£L&V">. S&2K, y-^yy^r^H^7x7 

(2) ^^^HS^* { ilSL-CV^^a4, # 
IttrWWUttfcll (v— y-V^^^Mffl, 

7 i/ A 5X^U^^*y^7^-feXtT^7 

[ 0 0 4 1 ] 8 2 OgttMtf* 1 WWW k fc - 
A-;Hffl«i8r^7 x -y ^-tcM UT* ^ t ->x 5 7.* s tt^ 

*^(4 , ftm-Wifa t i WDtwctt* * ^ , 

^^E y Axr?-fe*£ Lt#^7 x vl-ZKT-thZb 

tt-»T, ^^yyUT^-feXSrt^nrUTi^t 
«J/««h97-( ■y^^li^rSC:kW4'3r^ : S:V\ 
[0042] I25J4, SS3<7)^JfeMCt)(tl.^7x-y 

+a)W>ft£*i~®$kX'h&. H»fc»-9T*«)*fr7x 
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(1) mMtetfttnwtew**'' 11 *®** 
iz\z. sic iz-ty^^'m^^i-zfii, ft 

L*rV\ »2IC, j'-y-zhiO^J^^ ft* 

we. «*7x-»f-ft+jtu. **yA-x7?*x£t 
( i-2) ^^ai^^^iWini* 1 ^-^^^^^ 

(2) iH8*l*0**«Sttv^*^tett, 4Wfi*iai* c SI 

jg^LTi^yA^^-fcXLT.*^ yjl*U*»fe* 

^7i7fU^7i7 f-£^T7 £ . 

[0043] SBoWtti. drtM^MWf*^* 
-GJ*)**yA*;*7?-fc**#itU 

XCOJ: *>ft*7 x ^fT&^fcfctmM!****^ 
t^^yA'X7^-feX£^±LT^^yA'XWh77 

4 9 ^fA-yvx^^y fctt, 

H)#5r *> x 0 SL7 - fc4< *4MS»rt tri - k # ^ 

e&«.. 

[0044] ftgfclC. SM^HMflk IX. JJECUW> 
^*yyU7^-fe^ta^»-««K-3V^ilWft._a 

611. ^4«»W:«W2>^7xv^lil^$-^ 
HJtS. m4<7)»fiM-C1i;. 

(1) ^#^o*iis*ini* { iist - rv^^«r^ 

(1-1) ^WJgPW^^i)^^*^-^-!' UB*> 
^-4rys'-wm0>frfr7x'y*tt, ft** 
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